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Claim 

1. A workpiece holding mechanism for a plane polishing 
device characterized in that it contains a holding part, which 
holds a workpiece that is on top of the polishing surface of the 
plane polishing device and is equipped with a convex spherical 
surface centering around one point on the surface of the said 
workpiece to be processed; a support part, which is provided for 
maintaining a constant orientation and is equipped with a concave 
spherical surface, which engages with the aforementioned convex 
spherical surface in a freely oscillating manner centering about 
one point on the aforementioned workpiece; and a flexible body, 
which is provided between the aforementioned holding part and the 
aforementioned supporting part and has high torsional rigidity 
but can bend freely. 
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Detailed explanation of :he invention 
Industrial application field 

The present invention concerns a workpiece holding mechanism 
for a plane polishing device. In particular, it concerns a 
holding mechanism for a workpiece in a plane polishing device 
which polishes the surface of thin plates. 

Prior art 

Generally/ a workpiece holding mechanism for a plane 
polishing device is constructed to include a holding area, where 
the workpiece is held on top of a polishing surface of the plane 
polishing device, and the surface of the workpiece is polished by 
oscillating (vibrating while moving] the workpiece over the 
polishing surface. 

Figure 2 is a longitudinal section of a workpiece holding 
mechanism for a plane polishing device of the prior art. In 
Figure 2, a disk (1) of the plane polishing device is rotated 
about a shaft (2). Also, a sleeve (4) is attached to a frame (3) 
of. the plane polishing device in a freely rotatable manner, and a 
splined shaft (5) is attached to the central hole of this sleeve 
(4) in a freely movable manner in the direction of the shaft and 
in such a manner that it rotates together with the sleeve (4) 
about the shaft. A lever (7), which is attached to an air 
cylinder (6) provided for the frame (3), engages with the splined 
shaft (5) in a freely rotatable manner. Also, a gear (9), which 
is attached to a motor (8) provided for the frame (3), engages 
with a gear (10), which is provided at the sleeve (4). 



A hemispherical body (11) engages with the curved area in 
the form of a spherical surface that is provided at the front: end 
of the splined shaft (5) in a freely oscillating manner. A 
pressing plate (12) is fixed to the hemispherical body (11)/ and 
a frame (13) is provided at the pressing plate (12). A pin (14), 
which is provided at the frame (13), engages with a groove (15), 
which is provided at the front end of the splined shaft (5) . A 
compression spring (16), which is provided between the splined 
shaft (5) and the frame (13), interacts to press the 
hemispherical body (11) onto the splined shaft (5) in order to 
prevent the hemispherical body (11) from falling when the splined 
shaft (5) ascends. 

A through-hole (17) , which is provided at the pressing plate 
(12), and a through-hole (18), which is provided between the 
hemispherical body (11) and the pressing plate (12)/ are 
connected to a vacuum pump (not shown) through a pipe (19), which 
passes through a hole provided at the splined shaft (31), in 
order to vacuum hold material (20), which is a magnetic disk 
forming the worJcpiece, onto the pressing plate (12). A ring (21) 
is also provided and fixed at the pressing plate (12) in order to 
determine the position of the material (20) • 

To polish the surface of the material (20) with this plane 
polishing device, the air cylinder (6) is actuated so that the 
pressing plate (12) ascends and so that the material (20)' is 
vacuum held against the inner side of the ring (21) at the lower 
surface of the pressing plate (12). Next, the pressing plate (12) 
is lowered by the air cylinder (6) through rotation of the motor 
(8), and the material (20) is pressed against the polishing 
surface (22) of the disk (1). Also, a polishing solution (not 
shown) is spread over the polishing surface (22) • Accordingly, 



Che bottom surface of the material (20) is polished by the actioi 
of its .own rotations and vibrations by the rotation of the disk 

(I) . 

The polishing surface (22) of the disk (1) is processed to 
have a fiat surface; however, a small amount of waviness remains 
in many actual cases. Accordingly, it is necessary for the 
material (20) and the pressing plate (12) to be able to tilt 
slightly along the waviness of the polishing surface (22) in 
order for the material (20) constantly to adhere close to the 
polishing surface (22) for a smooth finish. This tilting is 
obtained when the hemispherical body (11) vibrates with the 
spherical concave area of the splined shaft (5) . Moreover, the 
material (20) tilts while centering around the center C because 
the center C of the spherical surface of the hemispherical body 

(II) is established to be positioned at the bottom surface of the 
material (20), and the position of the bottom surface of the 
material (20) does not change even though it is tilted, and 
polishing can occur. 

The pipe (19) is elastic and can absorb some tilting in the 
hemispherical body (11). Also, the hemispherical body (11) 
vibrates around the splined shaft (5); therefore, it is designed 
so that the rotation by the motor (8) is transmitted to the 
pressing plate (12) and the material (20) when the pin (14) 
engages with the groove (15). 

Problems to be solved by the invention 

However, the ability of the pressing plate (12) and material 
(20) to follow the waviness of the polishing surface (22) was not 
satisfactory. One factor is the generation of a large amount of 



friction between the pin (14) and the groove (15) . Figure 3 is a 
schematic diagram explaining the force that is applied to the pi: 
(14), and it corresponds to the right side surface diagram of the 
major part in Figure 2. In Figure 3, force b, which is equal to 
the friction between the material (20) and the polishing surface 
(22), is applied to the groove (15) from the pin (14) when the 
splined shaft (5) rotates, as illustrated by arrow a. 
Furthermore, since a condition is created, in which the right 
side opens between the material (20) and the polishing surface 
(22), as illustrated in Figure 1, by the waviness of the 
polishing surface (22), and if force P is obtained by the piston 
(6), force P interacts upwards at the left edge of the material 
(20) , To consider the equilibrium of the moment about center C, 
where the length between center C of the spherical surface of the 
hemispherical body (11) and the left edge of the material (20) is 
. d and . the height between center C and the pin (14) is h, a force 
of ?d/h is also applied to the pin (14). In practice/ this force 
P becomes considerably large; therefore, a large force also acts 
on the pin (14), resulting in a large frictional force. 

There was also the problem of the pin (14) being constantly 
pressed toward the left by the groove (15) in Figure 3, causing 
the pressing plate (12) to swing around the pin (14) according to 
the waviness of the polishing surface (22), the base 
([illegible]) of the pin (14) to change its position to the left 
or the right relative to the splined shaft (5), and a fluctuation 
to occur in the rotation of the pressing plate (12) . 

The aim of the present invention is to offer a workpiece 
holding mechanism for a plane polishing device in which the 
aforementioned problems are solved, there is a satisfactory 
following of the waviness of the polishing surface by tilting of 



Che workpiece, and the fluctuation in the rotation of the 
workpiece is reduced for a smooth polishing of the workpiece. 

Means to solve the problems - 

The present invention comprises a holding part (34), which 
holds the workpiece that is on top of the polishing surface of 
the plane polishing device and is equipped with a convex 
spherical surface centering around one point on the surface of 
the said workpiece to be processed; a support part (32), which is 
provided for maintaining a constant orientation and is equipped 
with a concave spherical surface, which engages with the 
aforementioned convex spherical face in a freely vibrating manner 
centering about one point on the aforementioned workpiece; and a 
flexible body (36), which is provided between the aforementioned 
holding part (34) and the aforementioned support part (32) and 
has high torsion rigidity but can bend freely. 

Function 

The elastic body (36), which has torsional rigidity but can 
bend freely, tilts the holding part (34) against the support part 
(32) while following the waviness of the polishing surface and 
not generating a large amount of friction. During , this process, 
the holding part (34) does not separate from the support part 
(32) in the direction of rotation. 



Application example 



Next, an application example of the present invention will 
be explained with reference to a figure. Figure 3 [sic; 1] is a 
longitudinal section of an application example of the present 
invention. A disk (1), shaft (2), frame (3), sleeve (4), air 
cylinder (6), lever (7), motor (8), and gears (9) and (10) are 
the same as those illustrated in Figure 1 [sic; 2] . A splined 
shaft (31) is attached to the sleeve (4) so that it can freely 
oscillate in the direction of the shaft and rotate together with 
it around the shaft, A hemispherical body (33) engages with the 
concave part in the form of a spherical surface, which is 
provided at a flange (32) at the lower end of the splined shaft 
(31) in a freely oscillating manner. A pressing plate (34) is 
fixed to the hemispherical body (33) . A through-hole (35) of the 
pressing plate (34) is connected to a pipe (19) in order to hold 
the material (20) against the pressing plate (34) • 

The upper end of bellows (36) is fixed to the flange (32) 
and its lower end to the pressing plate (34) . The torsional 
rigidity of the bellows (36) with respect to the central shaft is 
high, but it can expand and bend in the direction of the central 
shaft; therefore, the pressing plate (34) does not separate from 
the flange (32) in the direction of rotation, but it can tilt 
freely. Accordingly, a large frictional force is not generated 
even when the pressing plate (34) is tilted, and the pressing 
plate (12) and the material (20) satisfactorily follow the 
waviness of the polishing surface. 

The present invention can also be applied to plane polishing 
devices, in which the disk is fixed, and the pressing plate (34), 



for example^ rotates together with the frame (3) around the shaf 
(12) . 

A steel ball, for example, may also be included between the 
concave spherical surface of the supporting part and the convex 
spherical surface of the holding part so that the friction can bi 
reduced. 

Furthermore/ the elastic body that is provided between the 
support part and the holding part does not necessarily have the 
form of a bellows. For example, dividing the bellows in the 
circumferential direction, in other words, several plate springs 
that are bent in the middle and arranged over the circumference 
may also be used. 

Effect of the invention 

As explained above, in the workpiece holding mechanism for a 
plane polishing device of the present invention, the holding part 
is tilted without the generation of a large amount of friction 
between the groove and the pin by using an elastic body which has 
torsional rigidity but which can expand and bend freely, instead 
of an engagement between the groove and the pin, and the 
workpiece can satisfactorily tilt with and follow the waviness of 
the polishing surface. 

Also, oscillations around the pin are eliminated when the 
support part is tilted/ a fluctuation in the rotating speed of 
the workpiece can be made very small/ and the effect is smooth 
polishing of the workpiece. 
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3rief description of the figures 

Figure 1 is a longitudinal section of an application example 
of the present invention. Figure 2 is a longitudinal section of 
an example of a workpiece holding mechanism for a plane polishing 
device of the prior art- Figure 3 is a model diagram which 
explains the force which interacts on the pin (14) as an example 
illustrated in Figure 2. 

l--'disk, 5, 31- • -splined shaft, 11, 33 ••• hemispherical 
body., 12, 34- • -pressing plate, 14- • -pin, IS- • -groove, 
20- • -material, and 36- • -bellows. 




Figure 1 



Key: 32 Flange (supporting parr; 

34 Pressing plate (holding part) 
36 Bellows (elastic body) 
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